Oversulfated heparins with low anticoagulant activity are strong and fast inhibitors of hepcidin expression in vitro and in vivo.
Hepcidin is a peptide hormone that controls systemic iron availability and is upregulated by iron and inflammation. Heparins have been shown to be efficient hepcidin inhibitors both in vitro and in vivo, even when their anticoagulant activity has been abolished by chemical reactions of oxidation/reduction (glycol-split). We analyzed a modified heparin type, characterized by a high, almost saturated, sulfation degree and low molecular weight. It inhibited hepcidin expression in hepatic HepG2 cells, and when used in mice, it readily suppressed liver hepcidin mRNA and serum hepcidin, with a significant decrease of spleen iron. This occurred also in inflammation-model, LPS-treated animals, and after heparin chronic 10-day treatments. The heparin had low/absent anticoagulant activity, as tested for factor-Xa and -IIA, APTT and anti Xa. It reduced triglyceride levels in the mice. This heparin acts faster and is more potent than the glycol split-heparins, probably because of its smaller molecular weight and higher sulfation degree. This modified heparin has potential applications for the treatment of diseases with high hepcidin levels.